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Lake Erie.-Buffalo, N. Y. : steamer b L  J. 0. Qilchrist” 
cleared for Chicago on the 28th, forcing her way through the 
ice which still extends as far as the eye can reach. 
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row. Much window glass was broken by the hail-stones, which 
meauured from one-fourth inch to one inch in diameter. 

Cairo, 111. : between 9.45 and 10.05 p. m. on the 22d a rain 
and hail storm prevailed. Vegetables were badly cut by the 
hail-stones, which measured half an inch in circumference. 

Duquoin, Perry Co., Ill.: about 5 p. m. on the 22d a tornado 
passed through t h e  southern limit of this town, demolishing 
outbuildings, fences, etc. The storm was of very short dura- 
tion and moved from west to east. 

Mobile, Ala. : a rain and hail storm of unusual eeverity passed 
over this  city and the adjacent country on the 23d, 1:~ting 
from 3.35 until 4.30 p. m. The fall of rain amounted to 2.74 
inches, 2.60 of which fell in one hour. The streets of the city 
were flooded to such an extent as to be rendered impassable. 
Great damage was done to orchards and gardens through a 
section about a mile wide, extending through Mobile county. 

Garden City; Finneg Co., Kans. : reports from Coolidge, 

ufthe ice in the lake.?’ 
Mississippi River.-Saint Paul, Minn. : the ice dam at  the 

bend of‘ the river below the harbor moved out during the morn- 
ing of the 9th, and that above the Wab:tsh street bridge moved 
out  about noon of the loth, leav!ng the river free of ice, Tbe 
steamer LLPittsburgh,” from Samt Louis, Mo., arrived on the 
2Gth, being t h e  first arrival of the season. 

La Crosse, Wis. : navigation was resumed on the 9th ; float- 
ing ice in river on 11th and 12th. 
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INLAND NAVIGATION. 
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STAGE OF WATER IN IZIVERS AND HARBORS. 
In  the following table are shown the danger-points at the 

various stations, the highest and lowest depths for April, 
1888, with the dates of occurrence and the monthly ranges : 
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Hamilton Co. (in the extreme western part of Kansas), state 
that a violent hail storm occurred there on the afternoon of 
the 2Gth, the hail-stones being unusually large. 

Prat.t, Pratt Co., Kans. : during the afternoon of the 26th 
several houses were destroyed a t  this place bya violent storm. 
Many persons were badly injured by the flying debris of 
wrecked buildings. 

Wa Keeney, Trego Co., Kans.: reports state that several 
houses mere blowii down a t  Millbrook, Graham Co. (about 
twenty miles north of Wa Keeney), by a storm which occurred 
during the evening of the 26th. 

Hubbard, Hill Co., Tex. : a destructive tornado is reportad 
to have occurred during the evening of the 26th seven mile8 
south of this place, its path about one hundred yards wide. 

Jacksonville, Fla. : several ~ersons  report having observed 
a water-spout in Saint John’s River a t  12.26 p. m., 18th. 
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OPENING O F  NAYIGATJON-ICE IN RIVERS AND HARBORS. 
Oonnecticut River.-Hartford, Conn. : the steamer ( 4  City of 

Springfield,” the first boat of tbe season, arrived on the 1st. 
Budson River.-Albany, N. Y. : the ice dam at  Barren Island 

broke during the night of %3d, leaving the river open between 
thiR place and New Pork City. 

Lake Ontario.-Oswego, N. Y. : uchooner ( 6  Wm. Jannison,” 
from Whi tby, Ontario, arrived on the 14th, and reported hav- 
ing encountered but little ice. 

Rochester, N. Y. : the schooners ((Caroline March,” from 
Port Hope, Mich., and b4Eliaa Fisher,” from Coburg, Ontario, 
arrived on the 8th. 

Sandusky, Ohio: the first boat Of the season arrived on the 
morning of the 9th from Toledo, Ohio. 

Detroit River.-Detroit, Mich. : steamer ((J. C. Gilchrist,” 
from Buffalo, bound for ports on Lake Micbigau, passed this 
place on the 29tb, being the first boat of the season, 

Black River.-Port Huron, MlCh. : the river was clear of ice 
on the 15th. 

Lake Huron.-Port Huron, Mi&.: steamer “Oscoda ’9 arrived 
from Oscoda, Mich., on the l6th, being the first arrival this 
season from up the lake. 

Saint Clair River.-Port Huron, Mich. : floating ice in river 
1st to 4th, 8th; steamer ( (  Saint lgnaC0 ” arrived from Detroit 
on the 7th and departed on the 9th. 

Thunder Bay River.-Alpena, Mich.: the river waa clear of 
ice on the lGth, on which date the steamer ‘‘ Atlantic ’1 from 
Detroit, Mich., arrived in bay, but did not reach port, the bag 
being frozen over, and was ComPelkd to return to Detroit. 
Steamer 6‘ Arundel ’7 from B?Y clty,  Mlch., arrived in port a t  
8.30 a. m., 29th, when navwtlon for the  season was fully 
opened. 

Strait of illackinac.-MackinalV City, Mich. : tho ice boat 
4 ‘  Saint -1gnace ’7 arrived off Mackinaw Island from Detroit oa 
the lo th ,  being the  first arrival of the seaeon. The ice in the 
strait began to weaken on the 26% but i t  remained firm in the 
narrows about a mile and A half mest of the station. 

Grand Traverse Bay.-Traverse City, Mich. : ice in the bag 
moved a distance of’ about a mile On the 27th, but i t  was driven 
back on the 28th; on the 30th drift ice extended about three. 
fourths of a mile from the shore to Open water. 

Lake 1Kiciiigan.-Milrnaukee, WiS. : at the close of the month 
navigation was generally resumed, all harbors on the lake being 
free of ice; the Strait of Macklnac, however, was still closed. 

Grand Eaven, Mich.: the first boat of the season from 
Chicago, Ill., arrived during the morning of the 10th. 

Green Bay and Fox River.-Green Bay, Wis. : ice in river 
from its mouth to near Lake Winnebago broke up on the 10th. 
On the lGth t h e  river was Clear of ice, and Green Bay was 
open about one mile from the mouth ofthe river. 

Lake Superior.-The obserrer a t  Duluth , Minn., reports, 
under the 30th, ( ( the harbor IS nearly clear of ice, and it is 
expected that the first strong southwesterly wind mil l  break 



MONTHLY WEATaER REVIEW. 

Yoar. Oponed. 1 Closed. 1 Year. I Oponod. ------- -- 
”S ........................ December 16 1871.. .I February a5 

”9 ........ March 2 ...... I 1874 ........ March IO ..... 
”55 ........ MIIrch 8 ...... J~nunr 21 ‘*$. ....... ~ ~ ~ ~ 1 ,  ag ..... D ~ ~ ~ ~ ~ L ~  24 I 1876.. ..... .I February 9 ... 
:!%. ....... ;March a I  ..... Janunr 29 Ia.. ...................... ~ e c o m e o r  20 1879.. ....... BInrch 8.. .... 

...... December a8 
1882.. ...... I.. .............. 

..... .. ....... M ~ ~ ~ ) ~  ........ >ferch I ...... ~ ) ~ ~ ~ ~ b e r  95 
...... ~ ) ~ ~ ~ ~ ~ h r  I7 I 1872 ........ March 28 ..... 

1873.. ......I Ifarch 15 ..... 
1875.. ...... Jfnrch 29 ..... 

1*57***..... ~ o c .  27 ..( 1 )  ... open. , 1877.. ......I Fubrunry a1 .. 

1881.. ..... .I April 15 ...... 
1876.. ...................... 

.... ...... ...... March Dccombor 22 1880.. Janunry 6 
1% I& ........ ........ March a ........ Match 2 3 .  .... Open. ........ ..... ....... ..... ........ ..... 

Deccmbar 18 1883 March 17 
December 7 1%. March 24 
December I Z  188 March ag 
December q 

~ ~ E ~ ~ F ~  1887 

I&... ..... Mnrch 16 ..... 
........................ 

‘-Y February 13 1w ........ March 18 ..... 1870::::::::1 Marchaq. ..::IJanuary 18 

93 

Closod. 

December 5 
November ag 
December a8 

Jnriunry 4 
Fobruary 3 
Open. 
Dounmber Ig 
December 17 
h’ovembor Z I  
Open. 
December 18 
Docemhr 14 
December 17 
Dccomber 14 
December I 
h’ovumbor ag; 1 Decornber a4 

Marcli 6 

. I I II I 

The Rea River of the North.-Moorhead, Minn. : ice in river 
moved out rapidly on the 17th; navigation mas resumed on 
the 23d; steamers “Grandin 7 ’  and “Pluck” arriving 011 the 
latter date. 

West Stockbridge, Berkshire Co., Mass.: freshets occurred 
here during the night of the 6-7th, causing considerable dam- 
,ge to bridges, dams, etc. 

Flandreau, Mooda Co., Dak.: on the 7th the Sioux River a t  
his place was higher than has been known during the last 
ix years. 
Eau Claire, Eau Clairo CO., Wis., 12th : during the last three 

lays the Chippewa and Eau Claire rivers have risen several 
eet, mashing away about one milhoii feet of lumber. 

Grand Itapids, Wood CO., Wis.: the bridge over the Wis- 
,onsin River between this place aud Centralia was washed 
 way by the freshet of the 12th  entailing a loss of $12,000. 

Arcadia, Trempealeau Co., Wis.: Trempealeau River reached 
I very high stage on the 12th and flooded Rome of the lower 
,treets. 

Berlin, Green Lake Co., Wis. : on the 12th Fox River reached 
tu unusually high stage, compelling the factories liore to sus- 
)end work. About fifty houses were surrounded by water. 

Red Wing, Goodhue Co., Minn., 12th : nearly two miles of 
sailroad track were washed out about seven miles from here. 
‘ S:iint Paul, Minn., 12th : recent freshets in Zumbrota, Ver- 
nillion, and Root rivers hare washed away numerous bridges, 
:awing suspenAion of travel on several railroads. A part of 
;he town of Zumbrota was submerged. At  Hastings the Ver- 
nillion River reached the highest stage known for many years, 
tnd washed away several bridges. 

Ama, Buffalo Co., Wis.: on the 17th the water from the 
Hississippi overflowed a large area in this vicinity, compelling 
tbout twenty families to abandon their homes. The damage 
;o property in th i s  section is est!mated at  $50,000. 

Moorhead, Minn.: the Red River of the North overflowed 
In the 17th, causing great damage on bottom lands; two 
aridges, south of this city, are reported to have been ‘car- 
ried away. 

Prairie du Chien, Crawford Co., Wis. : a considerable part 
if this place was flooded on tke 19th, when the Mississippi 
was within a few inches of the high-water mark of 1880. 

“The Cleveland (Ohio) Leader and Herald” of the 30th 
zontained the following : 

SAINT LOUIS, 8. &! 29.-Tele nms from the northern cities of Texas re- 

tanks, inundnted the bottoms, rind .nlmost swamped towns, causing n great 
den1 of damnge to roperty nnd nn immense amount of good to crops. The 
W’ashntn River in t i e  Chickasaw Nation has flooded the lowlands, washing 
sway Dou hert Station and a inile of ndroad trnck, including culverts and 
bridges. %he k e d  River is higher thnn ever known before. In Choctaw 
Ihyou, a few miles from Shermno, p.eople were compelled to take to the trees 
bn Friday, and were not rescued untd yesterdn mornin The Texaa Pacifia 
Railroad has suffered rent dnmnge from wa~touts,  an% South Bonlinm has 
been overflowed to the iepth of four feet In !nany places. Forty families near 
Atoka have been compclled to abnndon tllelr homes, and reports from Musk- 
ogee, Indian Territory, indicate much misfortune throughout the territory. 

Gainesrillo, Cook Co., Tex.: the heavy rainsof the 27th and 
28th caused great damage. All railroad communication was 
cut off on account of washouts. A mile of railroad track in the 
vicinity of l.)ouglierty Station, Chickasaw Nation, Ind. T., is 
reported to have been eutirely ~ ~ h d  away and an extensive 
landslide from Arbuckle Mountain covered several hundred 
feot of track. The Red Riror reached au unusually high 
stage and flooded rtdjacout !,OrtiOiiS of tlie Indian Territory 
and Texas. Portions of Ga~nes\~ille were flooded and some 

ort exceedingly fenvy rains w f ich have swelled the rirers beyond their 

dwellings weshed away. 
Plano, Collin Co., Tex.: the heavy’rain which fell here dur- 

ing the night of the 27-28th washed away numerous bridges 
inthis  section. 

Port Worth, Tarrailt Co., Tex.: the heavy rains of the 27th 
and 98th caused all streams in this section to rise, the Trinity - 

River reaching the highest stage for past two years. 
Denison, Grayson Co., Tex. : t h e  heavy rains of ths 27th and 

28th caused a large amount of damago to crops, stoak, and 
railroads. The Missouri PaCldc Railroad, between this place 
and Fort Worth, had nearly all bridges washedout or damaged 



94 

between Atoka and Durant, Ind. T., mere under water. 
Rockwall, Rockwall Co., Tex. : the East Fork of the Trinity 

River oveiflowed in this vicinity on the 29th. 
Bonham, Faunin Co., Tex. : on the 30th reports from the 

northern part of this county stated that the Red River was 
higher than has been known for years, and that all crops in 
the lowlands had been destroyed. 

Navasota, Grimes Co., Tex. : the Brazos, Navasoto, San 
Jacinto, and Saline rivers have flooded the districts to the 
south and east of here, causing extensive damage to crops. 
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a very slight decline; i t  remhed the danger-line on the 19th, 
and remained above that point until t h e  end of the month, 
beiug four feet above the danger-line wheu at its highest stage. 
All the islands in this vicinity were under water on the 19th, 
and portions of east Dubuque were also inundated. On the 
22d all saw-mills and many factories suspended operations, and 
about fifty families were compelled to abandon their houses, 
The damage from the freshet mas comparatively slight. 

Davenport, Iowa: the depth of mater in the river ranged 
between six and sixteen feet, there being a gradual rise through- 

APRIL, 1888. 

AURORAS. 
Of the numerous auroral displays which occurred during April 

the most important were those of the 2d and 11th ; these dis- 
plays were obseived over much the same territory, viz., from 
eastern Montana to New Euglnnd, and southward to about the 
fortieth parallel; they mere most brilliant in the upper lake 
region, upper Mississippi valley, and extrenie northwest. 

The following are some of the  descriptions that have reached 
this office of the auroras above referred to: 

Fort Buford, Dak. : the aurora of the 2d first appeared R t  
9.44 p. m. as a well defined arch over a dark segment, the I 

Bismarck, Dak. : an auroral light, extending in a continu. 
ous sheet from azimuth 106' to 226' and to an altitude of 60°, 
was  first observed at  10 p. m..7 2d ; stratus clouds obscured the 
display at  11.30 p. m. A Slrnllar display occurred on l l tb ,  
beginning at  9.56 and ending a t  11-30 p. m. 

Port Sully, Dak., 2d: an uIlusuab brilliant auroral display 
was observed from 9.30 to 11.60 11. m. ; it consisted of an arcb 
of bright light which rose to altitude 20' and covered one hun. 
dred degrees of the horizon; a second arch, from whicb 
streamers shot upward about Go, appeared about two degrees 
above the first one. 

Concord, N. H. : &e lowlands in this vicinity were flooded 
on t h e  30th. 

Contoocook, Merrimac Co., N. H. : suspemion of work in 
all of the local mills wa.9 caused by high water on the 30t,h. 

Biddeford, Me. : t h e  Sac0 River rose rapidly OD the 30th; 
several saw-mills along the river were compelled to shut down 
on account of the high water. 

The following reports are from stations on the Mississippi : 
Saint Paul, Minn. : the river mas frozen here from the 1st to 

the 6th, inclusive; the ice broke up on the 7th, from which 
date until the 14th the river continued to rise, reaching its 
highest point on the last-named date, after which i t  fell a few 
incheu daily until the 28th; it was stationary on the 29th aud 
ro& .3 of a foot on the 30th. On the 12th the lower portion 
of the city called ' 6  The Bohemian Settlement," covering about 
one-third of a square mile, together with lowlands on the oppo- 
site side of the river, mere flooded to a depth of' several feet. 

La Crosse, Wis.: at this station the river was about ten 
feet below the danger-line when at its highest stage from the 
18th to 20th : previous to the 18th the rirer rose steadily, and 
from the 21st to 30th there was a decline. Only twice since 
the establishment of the sigua.1 office a t  La Crosse, in 1873, has 
t h e  Mississippi reached a higher stage than was attained on 
the 19Ch, riz., June, 1880, and October, 1881. 

Dubuque, Towa: the river ranged from six to twenty feet, 
being lowest on the 4th aud higbest and about stationary 
from the 22d to the 26th; there was a steady rise from the 7th 

and white streamers shot upwards to an altitude of 65'. At  
11.35 p. m. the arches had united, and the display had the ap- 
pearance of' a bank of fog. The aurora had disappenred at 

place during April was 4.4 feet; i t  was at  no time within 8 
feet of the danger-point, and !he changes were very gradual. 

Cairo, Ill.: the river was highest between the 1st and the 
6th, when it  was from 4.5 to 5 feet above the danger-line; it 
was practically below the danger-line after the l l t h ,  and fell 
gradually from tha t  date till the end of the month, when it was 
15 feet below the dangcr-point. On the  16th the lowlands 
both above and below Cairo meTe overflowed for the second 
time this seasou, greatly retardlrig farm work. 

Memphis, Tenn.: on the 1st Of the month the river was 
within two feet of the danger-line ; it rose very slowly, being 
about stationary on several dates, until the 12th, when it was 
one foot above the danger-line; there wit8 a slight but con- 
tinuous fall subsequent to the 15th. 

Vicksburg, Miss, : the river rose daily from the 1st to 24th+ 
and remained about stationary after the latter date; it reached 
the danger-line on the 14th and was three feet above that 
point when at its highest stage On the 26th. 

New Orleans, La. : while there mere several dates ou whicb 
t h e  river was about station:iry, i t  rose &lowly for the most 
part during the month; the danger-line was passed on the 
Sth, and at  the close of the month the river was about two teet 
above that point. The river was runuing over the leveeat 
Clouett street on the 27th, and the waters from Saint Sophie 
River submerged the lowlands on the 28th. 

HIGH TIDE. 
Eastport, Me., 26th. 

a t  10.30 p. m. there were three arches, the middle one being 
somewbat indistinct; a t  11. P. m. the upper arch had broadelled 
and become more diffuse and extended to about twenty degrees 

ATMOSPHERIC ELECTRICITY. 


